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be affected by technical problems, such as low signal-to-noise
ratio of fluorescent albumin in the proximal tubule.
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We agree with Professor Remuzzi et al.1 that under-
standing albumin filtration is vitally important. The
traditional model, based on micropuncture data, is that
the glomerular filter is extremely restrictive to albumin
transport and that in nephrotic conditions a glomerular
permeability defect leaks large amounts of albumin into
the Bowman’s space, which in turn is toxic to cells. The
alternative model, supported by both two-photon and
TEM microscopy, is that the normal glomerulus leaks
nephrotic levels of albumin (based essentially on size
selectivity) and that nephrotic albuminuria can occur
when there is a defect and/or oversaturation of the
proximal tubular cell albumin retrieval pathway.
One of the most striking and novel aspects of our two-
photon microscopy study is that we were able to observe
large quantities of albumin being rapidly filtered, bound to
the brush border and processed by the proximal tubular
cells. This processing could be observed up to 24 h after
albumin injection, since the plasma clearance of the
fluorescent-labeled albumin was slow and the same as
radiolabeled albumin. If albumin had a glomerular sieving
coefficient as low as that measured by micropuncture, we
simply would never see this postfiltration albumin proces-
sing, that is, it would always be the ‘dark side of the filter.’
Further it is incorrect to suggest that there was a low
signal-to-noise ratio in the two-photon studies. We varied
the luminal fluorescence concentration 15-fold and still
obtained essentially the same glomerular sieving coeffi-
cient. The background ‘noise’ for the studies was o10% of
the signal for the highest luminal fluorescent albumin
concentration measured.
The technical problems associated with the micropunc-
ture technique, particularly with regard to albumin, have
been discussed previously.2 Additionally, a confounding
and potentially very important issue documented in our
study is the rapid retrieval pathway. It could explain why
there has been so much variability in the reported luminal
albumin concentrations. A rapid S1 proximal tubule
retrieval of filtered albumin during the micropuncture
collection process could account for the values put forward
by Remuzzi et al. in their letter to the editor. Tojo and
Endou3 reported a 50-fold variation for one serial
collection of tubular lumen fluid and eliminated 75% of
their data when obtaining their low glomerular sieving
coefficient. Oken and Flamenbaum4 reported a 500-fold
variation in luminal albumin concentrations depending on
the method of collection. Taken together and reviewing the
marked uptake of fluorescent albumin (see, for example,
the KI cover photo, Vol 71, Issue 6, March 2007), the
potential importance of this retrieval pathway in explain-
ing the apparent discrepancies noted is evident. In
addition, these discrepancies seem specific for albumin as
the glomerular sieving coefficient estimations for poly-
saccharides by micropuncture are in excellent agreement
to those determined by urinary fractional clearance5,6 and
in agreement with two-photon for 36 A˚ radii molecules like
albumin.
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